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 This study aimed to develop and validation a questionnaire as measurement 
instrument for knowledge and adherence behavior of DM patients in primary 
health care. Cross sectional study design was conducted in diabetes mellitus 
patient. Inclusion criteria were patients in the age group 18-65 years, 
diagnosed with DM, receiving at least one oral antidiabetic medication. 
Questionnaire questions for behavioral item were developed based on 
Diabetes Mellitus management guidelines and references to previous studies. 
Evaluation and validation by expert was carried out on diabetes mellitus 
experts and clinical psychologists. The pilot study was conducted on 10 
healthy patients and 10 patients with diabetes who enrolled inclusion criteria. 
Questionnaire validation test was conducted with 41 DM outpatient at PKU 
Muhammadiyah Hospital in Yogyakarta. Collecting data by interviewing 
patients based on questionnaire. Statistical analysis was performed using 
SPSS with Pearson correlation coefficients for validation test and Cronbach 
alpha coefficients for reliability test of the questionnaire. Adherence behavior 
questionnaire consists of 12 question items, which are divided into three 
domains: cognitive, affective, and psychomotor domains. Validation results 
showed 12 valid items where the pearson correlation value was>0.308 
(n=41). Cronbach alpha as reliability test results showed 0.78. This result 
showed a questionnaire were valid and reliable in Diabetes Mellitus patients. 
This instrument would be use in primary health care for measuring adherence 
behavior of DM patients. 
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1. INTRODUCTION  
Diabetes mellitus (DM) belongs to a group of chronic metabolic disorders characterized by 
hyperglycemia, with abnormalities in the metabolism of carbohydrates, fats, and proteins as a result of insulin 
insufficiency [1]. Globally, the number of DM patients persistently increases every year. In 2010, it reached 
285 million, and 6.6% of them were in the age range of 20-79 years [2]. The Indonesia Health Profile places 
DM at the sixth of ten major diseases suffered by hospital outpatients in the country in 2012 [3]. 
Several clinical trials have proven that pharmacological therapy can reduce the mortality rate of 
cardiovascular complications from hypertension [4], but non-compliance and non-concordance among 
patients undergoing this treatment remain high [5]. Here, non-compliance is attributable to many factors, 
including medication cost, drug regimen, patient, family, and low cognitive in geriatric patients [5-6]. 
Knowledge and right attitude or behavior toward diseases and their corresponding treatment are 
unfortunately less than adequate to improve the health status because most well-informed patients with,  
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for instance, type 2 diabetes mellitus do not translate their knowledge into positive characters nor healthy 
habits in their diet, physical exercise, and weight management [7-8]. 
As developed by the Diabetes Self-Management, the essential components of DM management are 
education and lifestyle intervention, as well as control of blood glucose level, hypertension,  
and hyperlipidemia to achieve the goals of the therapy [9]. Education about lifestyle modification, diet, 
physical exercise, and danger of smoking habits is fundamental in DM management [10-11]. Conducting a 
study in Ethiopia, Mustefa et al., conclude that lifestyle modification is essential in type 2 DM prevention and 
management [11]. It incorporates the dissemination of knowledge of healthy lifestyles, such as exercise, 
weight management, eating pattern, and low-carbohydrate diets. Health workers are shown to play a role in 
promoting or encouraging changes in healthy behavior among patients with type 2 DM.  
Previous studies have developed behavioral questionnaires for DM patients with two comorbidities, 
which are hypertension and hyperlipidemia, for hospitals in the Special Region of Yogyakarta,  
Indonesia [12-13]. In contrast, this study integrates the government policies on health insurance named BPJS, 
which prioritizes most type 2 DM patients without complications to receives outpatient treatment in 
community health centers (primary care services). For this reason, an instrument to screen and assess  
the behavior of type 2 DM patients as an attempt to identify and facilitate counseling by pharmacists in 
primary care services has been designed.  
The level of behavior is gauged from several aspects, including knowledge of type 2 DM 
management, lifestyle modification, exercise, and compliance with oral antidiabetic therapy. A questionnaire 
as an instrument to measure each aspect and its contribution to said behavior, thereby, needs to be 
formulated. For this reason, the study was designed to create and validate the questionnaire on the behavior 
of DM patients in primary healthcare services. 
 
 
2. RESEARCH METHOD  
This research has been reviewed and approved by the Research Ethics Committee of Ahmad Dahlan 
University (KEPK UAD). The questionnaire on the behavior of DM patients was compiled based on the DM 
management guidelines and by referring to previous relevant studies concerning the development of 
questionnaires on DM knowledge and behavior through Focus Group Discussion (FGD). Evaluation and 
validation by experts involved doctors competent in Diabetes Mellitus, clinical psychologists,  
and pharmacists. A pilot test was conducted to evaluate whether or not the questionnaire was feasible to 
understand the behavior of DM patients. The questionnaire was tested on ten (10) healthy respondents and 
ten (10) type 2 DM patients who met the inclusion criteria.  
Afterward, it was subjected to validity and reliability analyses that involved forty-one (41) type 2 
DM patients undergoing outpatient treatment at the PKU Muhammadiyah Hospital in the City of Yogyakarta. 
In this validity test, the respondents were interviewed with the compiled questionnaire. The inclusion criteria 
were male and female patients aged 18-65 years old who were cooperative with the research procedure,  
were diagnosed with type 2 diabetes, and took oral antidiabetic medication. Meanwhile, the exclusion criteria 
were illiteracy, hearing impairment, and pregnancy. During the data collection, standardized or licensed 
pharmacists were asked to interview the selected respondents with the questionnaire.  
The questionnaire on the behavior of DM patients was written in Indonesian, and it comprised 12 
items of yes/no questions belonging to three domains, namely cognitive, affective, and psychomotor.  
Score 1 was assigned to each ‘yes’ answer, while score 0 to each ‘no’ answer. This scoring applied to all 
items except for questions No. 7 and 12 in which ‘yes’ answer was given score 1, while each ‘no’ answer  
was 0. The behavior of DM patients was categorized into four levels, namely pre-contemplation (no correct 
answers in all three domains), contemplation (only the cognitive domain was correctly answered),  
preparation (both cognitive and affective domains were correctly answered), and action (correct answers in 
all three domains). 
 
 
3. RESULT AND DISCUSSION  
This study involved forty-one (41) type 2 DM patients, most of which were female (58.5%) with a 
status of married (100%). This result similar to previous study that majority diabetic patients  
are women [11, 14-16]. More than half of them were older than 61 years old (58.5%) and had attended 
formal education of more than nine years (high school or higher education; 78.0%). The majority of them had 
no history of DM (63.4%), suffered DM for more than five years (65.9%), practiced low-carbohydrate  
diets (78%), and did not have smoking habits (85.4%). The demographic characteristics of the patients are 
presented in Table 1.  
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During the pilot test, the time spent on one interview using the developed questionnaire on  
the behavior of DM patients was approximately 10-15 minutes, with the average respondents had already 
understood the content of this questionnaire. This instrument was tested for its validity on 41 patients,  
and the outcome was 12 valid items or questions with a Pearson correlation coefficient of>0.308 (n=41). 
Meanwhile, the reliability test yielded a Cronbach alpha of 0.78, meaning that the questionnaire on  
the behavior of type 2 DM patients can produce reliable, i.e., stable and consistent, results. The validity and 
reliability test results are presented in Table 2. This result in line with previous study which developed 
knowladge, attitude, and practice questionnaire called KAP. Independent Cronbach alpha for KAP domains 
were 0.75, 0.75 and 0.63, meaning that our result on behavior of DM patients questionnaire higher  
than KAP [17].  
This study also assessed the construct validity of the questionnaire using Bartlett's test of sphericity 
to determine the absence or presence of correlation between variables, and the outcome was a significance 
value of 0.000. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.546.  
With the threshold of suitability>0.50, this figure indicates that the instrument suits for factor analysis.  
In the factor analysis, the 12 questions were reduced or grouped into four domains with an eigenvalue greater  
than 1. The eigenvalues of Factors 1 to 4 were 3.310, 1.727, 1.458, and 1.243, respectively. The distribution 
of the questionnaire items in the four domains is as follows. Factor 1 has four questions, namely No. 1, 2, 3, 
and 4. Meanwhile, questions No. 5, 6, and 7 belong to Factor 2, and only question No. 9 is part of Factor 3. 
Factor 4 consists of questions No. 8, 10, 11, and 12. This result relevant with previous study that developed 
KAP questionnaire in India. It was found the KMO measure of sampling adequacy was 0.579 [17].  
The factor analysis test revealed that Factors 1 and 2 corresponded to two domains designed in  
the questionnaire, namely the cognitive domain (measured by questions No. 1 through 4) and the affective 
domain (explained in questions No. 5 to 7). Meanwhile, Factors 3 and 4 demonstrated the psychomotor 
domain of the instrument and showed that questions No. 8, 10, 11, and 12 had similarities in variables,  
which are medication compliance and lifestyle modification (i.e., physical exercise). As for question No. 9,  
it was included in Factor 3 because it specifically asked for low-glucose or low-carbohydrate diets. 
 
 
Table 1. The Demographics overview of the Type 2 DM patients 
Demographic Characteristics N (%) 
Sex   
Female 24 58.5% 
Male 17 41.5% 
Marital Status   
Married 41 100% 
Unmarried 0 - 
Age   
≤60 years old 17 41.5% 
>61 years old 24 58.5% 
Length of Education   
Less than nine years 9 22.0% 
More than nine years 32 78.0% 
Occupation   
Government employee 5 12.2% 
Self-employed, labor, in the private sector 7 17.1% 
Unemployed (i.e., homemaker, retiree) 29 70.7% 
History of Diabetes Mellitus   
Yes 15 36.6% 
No 26 63.4% 
Duration of Diabetes Mellitus   
≤2 years 8 19.5% 
3-5 years 6 14.6% 
>5 years 27 65.9% 
Diet and Eating Pattern   
Low-carbohydrate/sugar diet 32 78.0% 
No low-carbohydrate/sugar diet 9 22.0% 
Smoking Habit   
Yes 6 14.6% 
No 35 85.4% 
 
 
The psychomotor domain was designed to assess three aspects, namely medication compliance,  
diet or attempts to regulate glucose/carbohydrate intake, and exercise. It describes behaviors formed by 
lifestyle modification and adherence to medication. It is in line with the instruments developed to measure 
knowledge, attitude, and practice outcomes in India, Ethiopia, and Malaysia [11, 14, 17-18]. 
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The questionnaire was prepared by referring to previous relevant studies. The fundamentals of DM 
management are self-education and, then, interventions that encourage a lifestyle change, the predefined goal 
of blood sugar level control, and antidiabetic pharmacological therapy [11]. The cognitive domain was 
intended to determine how far patients understood DM management, including symptoms and severity of 
DM, the importance of compliance with pharmacological therapy that administered oral diabetic drugs and 
insulin. It also aimed to define or set the target of the patient’s blood pressure control. Based on previous 
studies, the majority of DM patients are well-informed of types of antidiabetic drugs and their functions as 
part of pharmacological treatments but not of the complications or severity of DM and side effects of 
hypoglycemic risk [15]. Therefore, the understanding of DM patients needs to be examined according to  
the cognitive domain in the developed questionnaire.  
Self-care practice is also required in achieving the target of blood sugar level control [16].  
It is strongly dependent on knowledge of the disease and willingness to carry out necessary disease  
management [16]. In the questionnaire, the affective domain was formulated to measure the patient’s 
awareness of DM and desire to comply with DM therapy. Lifestyle modification can significantly optimize 
self-care practice as it comprises dietary plan that regulates the consumption of sugar, carbohydrates, fruits, 
vegetables, and snacks, smoking habit, and physical activities, such as exercise [11, 15]. As for  
the psychomotor domain, it was designed to measure lifestyle modification among selected DM patients, 
including physical activity, low-sugar diet, and compliance with medication. 
 
 
Table 2. The validity test results of the questionnaire on the behavior of DM patients 
No Questionnaire Items by Domain Pearson correlation coefficients (N=41) 
 COGNITIVE  
1 Do you know that the cause of diabetes is related to the hormone insulin? 0.596** 
2 
Do you know that oral antidiabetic drugs must be consumed continuously 
to control blood glucose or sugar levels? 
0.675** 
3 
Do you know that unmanaged diabetes can cause eye damage, kidney 
damage, stroke, and coronary heart disease? 
0.516** 
4 
Do you know that the signs and symptoms of hypoglycemia (blood sugar 
level drops to below 40 mg/dl) include shakiness, cold sweating, blurred 
vision and dizziness, and weakness? 
0.413** 
 AFFECTIVE  
5 
Do you feel that routinely taking antidiabetic medication can control your 
blood glucose/sugar levels? 
0.553** 
6 
Are you willing to take oral antidiabetic medication regularly to control 
your blood glucose/sugar levels? 
0.652** 
7 
Do you assume that continuous administration of oral antidiabetic 
medication can cause kidney failure? 
0.377* 
 PSYCHOMOTOR  
8 
Do you frequently carry oral antidiabetic medication when traveling (out 
of town) or working? 
0.434** 
9 
Have you reduced your sugar/carbohydrate intake to control your blood 
glucose/sugar levels? 
0.314* 
10 Do you exercise (walking or DM gymnastics) at least 3-4 times a week? 0.450** 
11 
Do you still take oral antidiabetic medication even though the clinical 
symptoms or signs of diabetes mellitus are no longer apparent? 
0.626** 
12 Did you forget to take medicine last week? 0.514** 
 
 
The transtheoretical model developed by DiClemente, differentiates four levels of behavior:  
pre-contemplation, contemplation, preparation, and action [19]. Based on the behavior level, the type 2 DM 
patients observed in this study were distributed into 61% pre-contemplation, 26.8% contemplation,  
7.3% preparation, and 4.9% action. Most patients were at the level of pre-contemplation (61%), which means 
that patients have not acquired a cognitive understanding of DM management and are not willing to take 
medication regularly. At this stage, the required interventions include any attempts to improve education on 
DM management and motivations to increase compliance with therapy. Around one-fourth of the patients 
(26.8%) were at the level of contemplation, indicating that patients are aware of the disease and have  
the desire to change or improve their behavior from contemplation to preparation and action/maintenance. 
Meanwhile, only a small proportion of them was at the stage of preparation (7.3%) and action (4.9%).  
These findings show that some patients have started to improve their compliance with medication,  
dietary plans, low-carbohydrate intake, and exercise. 
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Table 3. The distribution of type 2 DM patients by level of behavior 
Levels of Behavior N (%) 
Pre-contemplation 25 (61.0) 
Contemplation 1 (26.8) 
Preparation 3 (7.3) 
Action 2 (4.9) 
 
 
4. CONCLUSION  
This research showed that the questionnaire on attitude of type 2 DM patients is valid and reliable  
to be used in primary health care service. This questionnaire can be used by the pharmacist to obtain the data 
on pre-screening regarding the level of attitude of type 2 DM patients in primary health care service to 
improve the compliant and the education of the patient regarding the treatment. 
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